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u« Tr«uce it*'rcnch Ordinance dated 23 rd 
5 September 1967) do hereby declare the inven- 
tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 
10 This invention relate* to a laminated light- 

***n****>'rKt>g fv*».«<-rv« nJ*** panel rompritinff 

one or more layers ot intumcaoem material, 
and b divided out of our copending application 
No. 34950/75 (Serial No. 1,562, ?91). 

In the construction of buildings, light* 
transmitting panels have sometimes to be used 
in e^. interior walls to form partitions, and 
such partitions have occasionally to satisfy 
certain standards of fire resistance. For example 
when a panel is exposed to a particular tem- 
perature cyde for a specified time, such 
standards may require that the panel should 

•ciaim i'< *.:rr ■;■ m V ^Jng, ,v lt it 

should be completely name prcoT that it 
should act as an infra-red radiation screening 
barrier and that the side thereof furthest from 
the source of heat should not become so hot 
as to involve serious risk of burning a person 
who touches it. 

Clear! ▼ an ordinary glass sheet will not 
satisfy these recrements for any significant 
length of time, and it has accordingly been 
proposed to use laminated panels in which 
a layer of io tumescent material is sandwiched 
between two sheets of glass. Such panels have 
been made by depositing a layer of intumcv 
cent material onto a first glass sheet, drying 
such layer, and bonding the layer to a second 
glass sheet by means of a layer of plastics 
material such as poryvinylburyraL Although 
this has gone a long way towards meeting the 
standards referred to above for sufficiency xxg 
penods of exposure to fire, panels made iu 
:hjt way do suffer from certain disadvantages 
VX"hen such a fire-screening panel is held in 
.* .. or.ver.t joniJ frame channel, the lips of such 
.h,ir <r of course project over part of 

:he 'tvl Ik::*, and iccordingjy. on the ou!- 
"*:eik hrr ihcnr Nr i . onsiderahle 


thermal gradient across the shielded margin 
of the panel so tru: th** panel is apt to break 
• inend*-* Thermal *ho^ T-*-- y 
tu.\. .r.«*c in *»tcnip.* io teuuee 

this thermal \h*<k In a first such proposal, 
the lips of the fram: arc lengthened to cover 
wider margins of the panel and thus reduce 
the thermal gradient. In the second proposal, 
one face of the panel is placed against a more 
or less conventional frame lip an' 4 * k . ' 
•* rv*!d in p!??r u ** s *M ' 
tongues oeanr% > *eioo*j Uv i **„ icctNiu 
proposal can work satisfactory provided that 
fire breaks out on the side of the second face 
of the panel, since this :11a ws substantially 
uniform beating thereof. Both said proposals 
suffer from die disadvantage that they do not 
make allowance for increase of thickness of the 
panel on intumescence of the sandwiched 
material. In f*cx r*f 'Sickness of an intumcs- 
cent layer can increase by as much as a factor 
of ten or possibly even more on exposure to 
fire. In a typical prxcrjca? in -nnwr* 

cent layer 2.5 mm thick can be sandwiched 
between two glass sheets each 4 mm thick to 
make a panel 10.5 mm thick before exposure 
to fire but which might expand to 33 mm 
thick after such exposure. Clearly such an 
expansion would place a very severe strain on 
the frame and on the structural pises of the 
pancL 

The present invention aims to reduce or 
even »iimmt» this disadvantage. 

Accordingly, as broadly dt.cribed, the 
presem invention provides s laminated light- 
tram, utting firc-scrccning panel comprising 
one or more layers of innimcscent material 
characterised in that the or at least one vaid 
Layer of in tumescent material % ^ndwicbed 
between outeT plies of the panel and in that 
the or at least one such layer oi.upie* an area 
which is less than the area of at least one \a»d 
otter ply to define a rebate leading along at 
least a portion of the edge of ihc pjnel. 

A panel incorrvua.jng a said rebate .an 
easily be mounted ;n a frarsie jomrriun^ vrx 
or more member ^ leading areu.kJ the ;-anc-: 
.ind provided wvJb elements for cr.gagcir*: :r 
wnh the rchj:c. I:i t h : s u i\ rn:*. iM.-n .jr. 
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he nude for the free relative movement of 

5 e ^l Uter P 1 ** 01 "* P"* 1 on intum^cence 
<* me sandwiched material and such a frame 
can also oermit uniform hearing of the whole 
«Mcm of the panel oo exposure to fire no 
«"Cfo© which side the fire breaks out. 

Preferably, a said panel i% mounted in a 
traea* member which engages with said rebate 
^k. »»»e pa-e! ;n that it* outer plies arc 
free to move apart on intumescence of the 
«*er or Ujrci between them. 

Altenw lively, >uch rebate can be used to 
m '^*in<* a panel edge protecting 
etaMc wfticn serves to protect the edges of 
the panel from damage at least during trans- 
pnaxSuch an edge protecting; member can 
bej given any suitable shape, for example so 
net it can be accommodated in a conventional 

* 1 rnrnivtn^f in which case it 

* ' *o the p**^ ; wo 
tostststuce a portion of a frame. 

In some embodiments of the invention, a 
••id edge rebate is formed by applying intumes- 
c <at material to cover substanoailv the whole 
°f • to* outer ply and bonding that ply 
to a second outer ply with die in tumescent 


proof. It h especially suitable to make a sajd 
frame member from an io tumescent material, 
for example h yd rated sodium silicate. Such 
inrumescent materia] should be coated no a* to 
protect h from the atmosphere if ihiv is desir- 
able, and the frame member may incorporate 
some form of reinforcement, for example fibres, 
such as glass fibres or a network of met j IK 
•iireads, held in a matrix of the intumcvent 
material One such material is sold by Badjschc 
Anilin- 6t Soda-Fabrtk A.G., under tneir Trade 
Mark Palusol, and comprises a body of 
hydra ted sodium silicate having j coating of 
epoxy resin. 

Embodiments of the invention wherein the 
frame comprises an imumescent material as 
aforesaid have the advantage that the frame 
can expand with expansion of the panel on 
exposure to fire thus ruin taming support for 

A said groove in the thickness of said 
in tumescent material can be formed in several 
different ways. For example such material could 
be initially applied to a said outer pry in such 
a way as to leave marginal tones thereof 
uncovered. Alternatively such a groove amid 


material between them, which second ply is of be formed bv dissolving away ou.^ ^o. 


t» at fcessu in pan defined by the edges of the 
first pry and the m tumescent material and a 
projecting lip formed by y«H portions 
of the second pry. In such embodiments, the 
second outer ply is preferably damped in a 
conventional channel frame component. 

In the moat preferred embodiments of the 
invention, however, a said rebate is con- 
stituted as a groove formed in the thickness of 
the tn rumescent material. In such embodi- 
ments, it is preferable that a said frame com- 
r ns esa :;.igue .vh^ -zzzzlj a nui *<.<ove. 

Alternatively, or in addition, such a rebate 
can be and preferably is used to accommodate 
•ealmf means protecting the mtumescent 
material against contact with the a t mo sp here. 

A said tongue is preferably glued inside a~ 
said groove, and this can be arranged to seal 
the uxumescent materia] from the a tm o sp her e 
without any suppiementary sealing means. 
Adhestves bated oo neoprenc, poryurethanc or 
polvsulphide are suiubfc. r ~~ 

rWerabfy, said sealing means is selected 
so that it will flow under the influence of heat 
due to the advent of a fire tVreby to maintain 
scaling of the panel to its frame on intumcv 
cencc of the sandwiched material. 

Advantageously, said tongue is selected so 
that it will expand under the influence of beat 
due to the advent of a fire thereby ro maintain 
seabng of the panel to its frame oo tnlviLev 
cence of the sandwiched material 

The frame is preferably itself of fire- 
resistant material. For example the frame 
members) could be of ceramic, noo-inflam- 
mjble plastics material, concrete, metal, or 
« >xl which has bem treated to make it fire- 


extended over l.*. all area of u*r panel, or a 
groove could be mechanically cut around at 
least a pan of the periphery of the panel, thus 
removing at least part of u* thickness of the 
sandwiched mtumescent material at 
tones of the panel 

Advantageously, at least one and preferably 
both said outer plies arc vitreous sheets. 

The «ord *\ii/wu»" is used herein to 
denote articles made from glass or vttro- 
crystafline material. YTtto-crvstaiune tnaterstts 
can be made by subfccung glass to a oc«i 
treatmen t so as to induce the fonssation of one 
or more crystalline phases therein. ^ 

Advaritageouary, said mtunesotat material 
comprises a bvdrated metal salt. 

Examples of metal salts which can be used 
in bvdrated form are as follows: 

eg. sodium or potassium 


eg. sodium 


potassium 


S tarmatct . e.g. sodium or potassium 
sr nnate 

Ahum, e.g. sodium aluminium sulphate or 
potassium aluinmnsm sulphate 

Borates, e.g. sodium borate 

Phosphates, e g. sodium ocibophosphatcv 
potassium onbopnosphates and ilummium 
phosphate 

Hydrated alkali metal silicatcv e.g. sodium 
silicate, arc especially suitable for use in j vaid 
layer of intumescent material. 

Such substances have verv good pr^rvrtjes 
for the purpose in view They are m many 
cases capable of forming trimparcnt Liven 
which adhere well to gla«A .*r ; i(ro-*r\ \t4Ju0e 
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Oo bttng tuflkkotly heated, the 
J water beak and the layers foam, ?o 
™* the hydrated metal salt b convened into 
M onoue aohd porous mats of cellular form 
hi which h is highly thermally i»*»»«^n g and 
resnatna adherent to the glaai or vitro-crytal- 
linc material 
This feature is particularty important, since 
« :tructural plies of the panel are 

aached or broken by thermal shock, the panel 
may retain its etiecuYenees as a barrier against 
•*at w* funk* si**e the fragments of tbe 
Mica owv rttu,;- i;. pwition bonded together 
by the com .ted metal salt. 

la some embodiments, a layer of hydrated 
metal aah is used which is merely translucent, 
to preferably the hydrated metal sah forms a 
ttw st p a wau solid layer at ambient temperature. 

4; '— • -'v-^ium sulphate 

layers, ritluabiy , the total amount of in tumes- 
cent material applied la such as to form a layer 
in the finished panel of between 0.1 mm and 
• aam thick, preferably between 0.1 mm and 
3 nam thick; such layer may for example be 

' 1 OJ mm and li> mm thick. Such layer 

t are found to be a good compromise 

to fire, and fine resistance, 
or each vitreous ply for a ss embl y into 
panel may be tempered, e*. chemically 
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30 


It has been found that vitreous sheets may 
auger oVterioraoon to varying degree by pro- 
35 longed contact with various tntumescent 
hydrated metal salts. This is 
ia das case of trans- 
or coloured sheets, since they, may 
a Ibis of trtmoarencv or undergo a 
„0 change in cUvU. 

AoVantaejcouary, therefore, a protective 
strsxnm n formed on at least one and prefer* 
ably each vitreous pry face before said intumes- 
cent material is apphed to such face, and said 
45 P »]°a3Ct ive stratum ia composed of a substtnee 
selected so as to inhibit interaction between 
said mtumescent material and such ply face. 

In some preferred embodiments, die pro- 
tective stratum comprises a sheet of tub- 
30 stamially water-onpervious plastics matehaL 
Polyvinyl butyral i s an especially suitable 
material for forming a plastics protective 
stratum, which may for example be 0.76 mm 
thick, though any other alm-torming plastics 
^ material having the requisite properties may 
be used. In some embodiments of the inven- 
tion tbe plastics protective stratum comprise* 
a plastics material which has been polymerised 
io situ, such as polnirethane. 
M> In other preferred embodiments of the inven- 
tion there is at least one said protective stratum 
which comprises a coating applied to the 
vitreous sheet face to be protected. Such a 
protective (.eating preferably comprises no an- 
f. " hydrous metal compound dej*>*ited onto ono 


"7, 


or more pfy faces, since such coatings can form 
effective protective strata. 
Preferably, said anhydrous metal compound 
is d ep os i t ed by hydrolysis, since this is con- 
venient in practice. Another very convenient *<j 
way of depositing said anhydrous metal com- 
pound is by pyroiysis. 

rVeferabfy a said protective coating is 
between 100 and 1,000 Angstrom units thick, 
so as to provide a non-porous coating without ^ 
giving rise to unsightly interference effects. 

Clearly, one criterion affecting choke of a 
suitable coating material will be the composi* 
toon of the intumesccnt material. By way of 
example, when said intumescent material com- go 
prises an hydrated metal sah selected from 
sodium aluminium sulphate, aluminium phos- 
phate and alkali metal silicate** said anhydrous 
metal cornnound is preferalJy selected from 


slummjuri 


90 


95 


It is perhaps, surprising to note that a pro- 
tective coating of anhydrous aluminium phos- 
phate when deposited onto a t iticous sheet 
will serve subeonriairy to prevent interaction 
between that vitreous sheet and an ad' 
layer of hydrated ahirotnium p hosp hat e . 

TJi\ *t\' rn^oo do-**: c\ \u*** 
other materials. For cx.-cnpte, when said uku- 
mrsrtnt material c ompiises hydrated alumi* 
nhan phosphate, titanium oxide and tm oxide 
are alio eminently suitable coatui 

Alternatively, or in addition, a _ 
mg other properties may be apphed so a vfcre 
out sheet of the paneL For example an anfra- 100 
red reflecting coating of a noble fffffff, copper, 
aluminium or an oxide may be appewd and 
this wul have the advantage of seTortt^ tocne " . 
protection for the in t u m ea o tn t snaterial against 
te^abeotption ^ Jjj^^ to> 

opaque and blister even before the advent of 
fire, Furthermore, the use of such an aafnwed 
renectint coating can increase the one taken 
for the layer to imuuttsu on me outbreak of 1 10 
fire, and this wtQ in turn increase the time 
for which protection is sjpveav, 

Another way of giving f^tsgrr protection is 
to make rhc panel using two layers of sotumev 
cent material which are separated by i fluid 
tmpervious membrane. When such a panel is 
exposed to fire, the totusnescent layer nearer 
the fire will intumcscc, but die other layer wiQ 
not be convened by the beat until satumes- 
cence of the first layer is substantially com- 
plete. A said osembranc may be made from 
polyvinyl butyrsi, which bonds the layers 
together. It wul be appreciated that a poly- 
vinyl bvryral membrane can also be used to 
bond a single layer to a vitreous sheet. I : * 

Preferably the groove is at least 2 mm deep. 
The adoption of this feature allow* an improve- 
ment in keving between the panel and tbe 
frame. The groove may be between 4 mm and 
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10 mm deep, for example it may be approxi- 
mately 6 mm deep. 

It it poaaible for a said rebate to be formed 
m distinct portion*, but it is preferably coo- 
5 tmuoua around the paneL 

Tbe urvenboo will now be described by 
way of example with reference to the accom- 
panying d ia g f a nnarir drawings, in which: 
. - uv« \ and Z arc cros*4Cctional views of 

10 two embodiments of fire -screening panel 
tccording to Ae invention; Figure 3 is a detail 
vrm of «♦ rno^A applied to a sheet prior to the 
swvs • , "f* intumesoem material; and 
frsgun 4 to 7 are detail edge elevations of 

15 fire-acreening panels. 

Example 1 

A fire screening panel was made as shown 
~ * * i* 1 * oanci compr ises two 

„«.•■' . . nun tbiv* i\- j.r 

20 am of which a layer 3 of uttumesccnt material 
2.5 mm thick has been applied. 

In order to form the layer 3, hyd rated 
•odium aluminium sulphate was applied in an 
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This solution was applied to a face of the 
first glass sheet while it was substantially 

• ■ *'- i*i . ;.ifv- -f r*°r TV 

solution was allowed to spread out over tbe 
theet and was dried bv directing a current of 
warm air acroaa the sheet using a fan. When 
me layer bad become dry it was bonded to 
the second glass sheet 2. 

In order that this panel should axiform with 
the mvenrioo, a groove 4 was provided leading 
d the perip h ery of the paneL This was 
by placing a mask 5 (Figure 3) over the 
1 prior to the application of the 



• <u r.ui.HaJ. The n: A nccuped the 
r of the sheet which would define 
theiepO of the move 4 m the finished paneL 
In a variant method of manufacture, inrumcs- 
cent materiel is applied to the whole of the 
first sheet 1 to give an edge profile as shown 
m Figure 5 and a groove is cut in the edge 
thereof by removing the hydrated sodium 
aluminium sulphate over a marginal tone to 
define a groove 4 leading around the panel, 
as is illustrated in Figure 6. 

In s variant of this Example, the layer of 
hydrated sodium aluminium sulphate was 
applied over die whole ansa of the first sheet 
and dried as before and the thus coated sheet 
was then itnmrnrd in a bath of water. The 
second sheet 2 was then slidden into registry 
and the thus assembled panel was left in the 
bath for a sufficient time for the marginal 
tone of the sandwiched layer to have oeen 
dissolved awsy to leave a groove 4 as shown 
in Figure 7. 

In 4 further variant, tbe face of each of toe 
sheets M glass which was to be interior of the 

par*.-'; was protected from direct contact with 
the LTstumrvcmt material by applying thereto 


a protecti\c coating of anhydrous aluminium 
ph os p ha te 500 Angstrom units thick. 

Such a coating can be formed as follows. A 
solution in alcohol mwfaining ooc mole of 
anhydrous aluminium trichloride and one mok 
of anhydrous phosphoric actd is prepared. 
This can be applied to the upper faces of 
horizontally laid sheets of glass and allowed 
to spread out to form a uniform covering. Tbe 
sheets are dried and placed in a furnace heated 
to 400 C C This gives a strongly adherent coal- 
ing of anhydrous aluminium phosphate. 

At wifl be noted from Figure 1, the groove 
4 along the edge of the panel is filled with j 
body of scaling materia] 6 which alto serves 
to seal the panel into a frame, pan of which 
is shown at 7. The scaling material 6 may be 
a neoprene baaed adhesive. 
On rbe outbreak of Sre on one side of the 
.. **ir»tt*l in Fi»»jre I, the \aiv 4 *-i. . . 
Itycr will intumcsce, and the sealing material 
6 win become softened. Due to the build up 
of pressure between the glass sheets, they will 
move asert, and also, the mtumescing material 
in the laver 3 will be forced out around ihe 
c^ea of the parel displacing the sealing 
material 6 in the groove 4 tc ?o*u* « tuuuu 
V«rr«>r <itenoV~ run* p • « * 

!n a variant of ±x% embodiment, the frame 
nsetnbei 7 is provided with a tongue which is 
glued into the groove 4 to locate the panel 
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Example 2 

A firc-s cx ecning panel was made as shown 
m Figures 2 and 3. A glass sheet I waa coated 
warn an ui tumescent layer 3 of hydrated 
aluminium phoaphafe 5 mm chick. The sheet 
waa laid hceixontaDy and a masking frame 3 100 
wis bid to occupy asergmel tones of the sheet 
(Figure 3) which define the rebate 4 (fsxure 
2). An soocous solution of 33 moles of 


105 


by mixing hydrated iliMaink— chloride 
(AtCtTTtiHiO) and phcenfcoric acid (H»FOA 
and this was then poured onto the bornuncaj 
sheets and dried by ventilation with warm air. 

A second sheet I was then ■sumcliJ and 
bonded to the laver 3 demised on the first 
sheet 1. As wul be nosed from Figure 2, this 
sheet S waa of sufaaeantially the -ame area of 
the Uyer 3, so that there is no groove, but 
rathe, a reheat 4 leading around the edge of 
the paneL This emrwdtment has the advantage 
of enabhng the first glass sheet I so be fixed 
into a conventional type of frame ccanpristng 
an L-eection member 9 and a retaining strip 
10. The second sheet 8 is scaled to the L- 
section frame member 9 using s body 1 1 of 
hcir-ftowabie sealing materiaJ. 

When a panel according to this embodiment 
is exposed to Ore, the tint glass sheet 1 wUJ 
remain fixed in the frame 9. 10, but because 
of tbe shape of the frame, the second gim 
sheet 8 is free to move away from the first 
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on ^tumescence of (be sandwiched 


In otder to reduce the effects of thermal 
■hock at the edge of the first sheet 1 should 
5 fire break out on that side of the panel, the 
rctainm*; strip 10 may be made of a heat 
conductive material, for cxami4e a metal, such 
m alimiiiiiin Alternatively me strip may be 
.-V*—*- 07 - scoca of short, spaced retaining 
10 mnmbm. It is not n ecc saary to take such 
ptvct^wloae to guard against thermal shock 
due "urnr*k u fire on the other side of 
me < •? e the insulation afforded the 
adnat of * irst sheet 1 by the L-eection 
iJ member 9 will be largely balanced br the 
by the second sheet 8 and 
layer. 

In a variant of that Eamnple, one face of 
• — - Angstrom unit 

-* .... by the 

proccss. 




to the iuvcn~ 
Figures 3 

25 and 6. Ia Farare 6, two ghna sheets 1, 2 were 
each 4 mm mack and provided with a stratum 

7i ^ \ 1 aooiuu, Ljt I..T. «r - 

these strata were bonded t og et h er to form a 
5 sana layer 3. In order to form die layer 3, 
30 hyttessed aodfawn s flka fe wm applied to each 
ehect m an aojoeous solution havmg the follow- 
ing properties: 

ft u f»e t»tttt by weight SaO,: Na,0=3.4 
Vasco*tty»0,2 potaeuille 
33 Spccmc Gravity 37'— 40* Baume 

Tbi< fohtinn spr* , *H to a face of each 
hofiaoatauy laid sheet ■* «uoperatufe of 

JO'Ci * " 


40 
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50 


^» ami ww allowed to sprea d out over the 
ts. Bach layer was then dried by ventila- 
tion with air at 35 C and 50?; relative humid- 
ity. This diyiua has the effect of driving off 
excess, unbound water of solution to leave a 
layer of k v df ae td sodium sthcate on each glass 
sheet. After formation of these layers of 
hy dr a te d sodium ttbeate 00 the sheers, the 
sheets were bond e d together! so at to leave a 
groove 4 e i Brm 1 mg round die assembled ooneL 
The panel thus formed may be placed in a 
frame very easily and it further very advan- 
tageous in the case of s fir* It should be 
noted that on the advent of fire die laver 3 of 
hydrated sodium taheste tntucnesces and is con- 
vened to an anhydrous mass having an opaque 
porous form. 

The panel has a high degree of mechanical 
stability during and after iotuincsccncc of .a 
sandwiched layer. 

In 1 variant embodiment shown in Figure 
<V use was made of glass sheets 1 and 2 which 
iud been subjected to a rbftmrtl tempering 
treatment involving diflusioo of kms into the 
jiUsn froai a contacting medium. This chemical 


was an exchange of sodium ions 
from surface layers of the treated sheet* by 
potassium ions from the contacting medium o< 
which comprises a bath of mokco potassium 
nstrate mainttined at a temperature of 470 C 
The result obtainod from the point of view of 
thermal insulation, mrchaniral stability and 
e ffecti v enes s as a flame- and fumr pcoof barrier iQ 
were analogous to those obtained with the fire 
screening panel above described. However, this 
variant has a greater resistance to thermal 
shock during the first few minutei of a fur 
than does me panel described above. 75 

In a second variant for use in situations 
where there is only a very slight fire risk on 
one side of the parti 600, the sheet of glass 1 
to be directed towards that side is replaced by 
a sheet of plastics material. Again, the results 90 
obtained from the point cT view of resistance 
-j iu^ . . tinvltr i*» th^r shove. 

In a third variant, a arc-screemng panel 
was constructed exactly as d es cribed at the 
hrginr inj of this ct ample, except mat the §5 
strata of hydratcd sodium silicate were formed 
to a thickness of 02 mm. Instead of 2.5 mm. 
From me point of ~iew of fire rrsistance, this 
variant panel b tlighrlv leas effective *L~j 

J^-ribed M.w*. T - 
does have the aovaztag* of 
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In yet a further 
stream of waaer it diiecaed 
of the tammate further to 
layers of 

of thepaneL Ai 



100 


105 


Thai gluing al 
in m 

re- 
in a particular practical < 

togema^^ oT^sius^rrraae Mark 
Badtscbe Aasmv & Soda-Fabrik A.G.) which 
as has been stated is a v afl ab k as s composite 
material co mpr isi ng glass fibres or a network 
of m** fn re arts embedwad in s matna of 
hydrated sodium silicate and coated with 
epoxy resin. This material is available in sheers 
U mm thick, It a accordingly co nv enien t to 
make the intumrtcent material 2 mm thxk if 
the tongue 13 is to consist of a tingle strip. 
The framing component 12 may be held m a 
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frame 14, The feet that 
of fire the frem _ 

rdmgjy expand 7 h to 
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surface, fa that as 
layer 3 expand** to will the 
; 13. tad beading of the frame conv 
[ to both glee* sheets can be ~»— «VH 
^nrr^sceoi Uvcr 3 was formed by 
, tog oa each of the v*reous sheets 1, 2, 
• mnsm 1 own chide of hydrated sodium 
-ibcaj*- ^nsuoxinibetnitfiivti 
«Wacr?w to Krrifk 3. 

After d.fat these strata of mrumcacent 
<neterfa|» the tat sheet was kid in a bath of 
sodium hydiuaJuc eoiuboa and the second 
sheet was stidden across the first to bet* die 
strata too contacting registry. The assembly 
• «~ :* — *el bom tmtil 

- ■: . m . t ^odiutn stlka-.e 

bad been dswo i i ud away to lorn a more 4 
about 6 mm deep as shown fa Figure 4. 

In a variant of this Vwmmm t M r w the tongued 
frammy component can be saode of mettC foe 
asflpfa ahsmswhtm alloy. In soch a case the 

frasnmg r i mi i which can be formed by 

cavoaion may be rj*en a shape which will 

a*©* window* ^ r^mmni ~ J ~ 

can then be *^* L+ 


WHAT WB CLAIM IS:— 

I fl kirinaiiiil Hatw iiweawJiii , 

»C Pttl co nsprfaing one or ay severs of 
seattasl characterised in that the 
sue said layer of I nt u mta u i H 
J is aawtwirhfd tiutsssui outer phes of 
tha panel and in that the or at kast one such 
later c j rr u pU s an tf»w wb±\ k leas data the 
ares^of at miMU^c a^^ a* » «y to ochue 

portion of the edge of the paneL 

2. A panel according to claim 1, 
sensed in that said panel is mounted in a i 
nsember which conges wins said rebate to 
hold the panel so mat its outer phes are bee 
*° P*"* 00 t nri a w'a i renta of the layer 
or layers 


3. A panel according to chum 1 or 2, charac- 
terised in that such rebate is used to assist in 
locating a panel cdpe protecting member. 

4. A panel according to any preceding claim, 
characterised in that a said rebate is constituted 
as a groove formed in the thickness of the 
uiDjmeacent matenaL 

5. A panel according to claims 2 and 4, 
characterised in that a said frame comprise* 
a tongue which engages in a said groove. 

6\ A panel according to any preceding claim, 
characterised in that a said rebate is used to 
accommodate sealing means protecting the 
i isTi t mcscem material agaiost coo tact with the 
ai i Mwphac . 

7. A panel according to claim 6, characterised 
in that said scaling means is selected so that 
It wiO flow under the influence of beat d<* 
to the *oN"ik o/ a fir? tLereby to mainouo 
7- XMi\Mi .... n*"*^ *rs . t . ♦— av* - c in:i;*r: 
cence of the sandwiched material 

8- A panel according to claim 5, charac- 
terised in that said ""fujir is selected so diet 
It wOl expand under the influence of heat due 
co the advent of a fire thereby to 
sealing of the panel to its frame on 
cence of oV hvry^ched material 

0 A. pc^-' accor* - n l: . 
cha rart r ris ed in duu c ith said outer plies are 
vitreous sheets, 

10. A panel according to any preceding claim 
e har act ui ac d fa that said i imsmronrnt nstterial 
oaw Mltc j a bydrated metal ask. 

11. A panel according to cstaai 10, 
terised fa that the bydrated metal sak taw a 
transparent solid layer at i 

12. A panel aooordiiw ui clatm 10l 
■ - fa that said^ak k 


j to ' mii 1 an _ 
fa any one of the 
fordL 


SO 


70 


13. A 
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